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1. 

TRANSFER CASE PUMP BRACKET 

CLAIM OF PRIORITY 

The present application claims priority of U.S. provisional 
application Ser. No. 60/811,955, filed Jun. 8, 2006, by 
Michael T. Black for TRANSFERCASE PUMP BRACKET, 
which is hereby incorporated herein by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

The present invention is directed to a bracket for use with a 
fluid pump in a transfer case of a vehicle. 

Transfer cases are integral components of the drive train of 
four wheel drive and all wheel drive vehicles. Power from the 
transmission is delivered to the transfer case, which in turn 
transmits power to both the front and rear axles. Transfer 
cases include an outer housing, Such as a cast housing, and 
numerous internal parts. Such as moving parts like gears that 
require lubrication. Lubrication of the internal components is 
accomplished by way of an internal fluid pump that draws in 
and pumps out fluid from the sealed transfer case. 

In the case of a General Motors model 246GM transfer 
case, for example, the fluid pump is positioned within an 
internal cavity formed in the cast housing and is driven by a 
rotating shaft. Although the pump is constrained within the 
cast housing of the transfer case, rotation of the shaft causes 
slight movement of the fluid pump relative to the cast hous 
ing. This relative movement causes wear to the cast housing 
and, due to its relatively thin and softer walls, can frequently 
result in one or more holes or openings being undesirably 
formed in the cast housing. Such holes result in the internal 
lubrication fluid leaking from the transfer case, which in turn 
can result in severe damage to the internal components of the 
transfer case. 

Therefore, there is a need in the art for a means to prevent 
the formation of holes in the transfer case housing caused by 
wear from relative movement of the fluid pump. 

SUMMARY OF THE INVENTION 

The present invention provides a bracket for use in a trans 
fer case. The bracket is positionable adjacent or between 
portions of the transfer case fluid pump and the transfer case 
housing to inhibit wearing of the housing from relative move 
ment of the fluid pump caused by an output shaft that drives 
the fluid pump. According to an aspect of the present inven 
tion, a bracket for use with a fluid pump that is at least 
partially received within a pump cavity of a transfer case 
comprises a base member and at least one Support member 
extending from the base member. The base member is 
adapted to being positioned between the fluid pump and the 
transfer case when the fluid pump is assembled to the transfer 
case. The at least one Support member is receivable within an 
indent portion of the pump cavity and is adapted to at least 
partially inhibit the fluid pump from contacting the transfer 
case proximate the indent portion of the pump cavity. 

According to another aspect of the present invention, a 
bracket for use with a fluid pump that is at least partially 
received within a pump cavity of a transfer case comprises a 
base member and four Support members extending from the 
base member. The base member is generally ring shaped and 
includes a generally circular outer perimeter and is adapted to 
being positioned between the fluid pump and the transfer case 
when the fluid pump is assembled to the transfer case. The 
Support members each include a tab member and a wall 
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2 
member, with the wall members being oriented generally 
perpendicular relative to the tab members. Each support 
member is adapted to be received within an indent portion of 
the pump cavity with the Support members being adapted to at 
least partially inhibit lug portions of the fluid pump from 
contacting the transfer case proximate the indent portions of 
the pump cavity. 

According to another aspect of the present invention, a 
bracket for use with a fluid pump that is at least partially 
received within a pump cavity of a transfer case comprises a 
base member and at least one Support member integrally 
formed with the base member. The base member is adapted to 
be positioned between at least a portion of the fluid pump and 
the transfer case when the fluid pump is assembled to the 
transfer case. The at least one support member is receivable 
within an indent portion of the pump cavity and is adapted to 
at least partially inhibit the fluid pump from contacting the 
transfer case proximate the indent portion of the pump cavity. 
The bracket of the present invention is adapted for instal 

lation into the pump cavity of a transfer case housing Such that 
the bracket is positioned adjacent or between the housing and 
a fluid pump used to lubricate internal components of the 
transfer case. Support members on the bracket are position 
able within indent portions of the pump cavity and are 
adapted to receive or engage projections or lugs on the fluid 
pump when the fluid pump is positioned into the pump cavity. 
When so positioned, the fluid pump lugs of the fluid pump are 
inhibited by the bracket support members from contacting the 
housing. The bracket thereby inhibits wear of the transfer 
case housing that may otherwise occur due to relative move 
ment of the fluid pump against the housing caused by an 
output shaft of the transfer case that drives the fluid pump. 
Further, the bracket aids in preventing holes from being 
formed in the housing that would enable the lubrication fluid 
within the transfer case to leak out and result in damage to the 
internal components of the transfer case. 

These and other objects, advantages, purposes and features 
of this invention will become apparent upon review of the 
following specification in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a bracket in accordance with 
the present invention; 

FIG. 2 is a top plan view of the bracket of FIG. 1; 
FIG. 3 is a top perspective view of the bracket of FIG. 1 

shown positioned within the pump cavity of a housing of a 
transfer case; 

FIG. 4 is a top persepctive view of a fluid pump positioned 
in the pump cavity and received by the bracket of FIG. 3; 

FIG. 5 is an interior perspective view of a transfer case 
housing disclosing the pump cavity without the bracket of 
FIG. 1: 

FIG. 6 is an exterior perspective view of the transfer case 
housing of FIG. 5; 

FIG. 7 is a side perspective view of the exterior portion of 
the transfer case housing of FIG. 6 illustrating the exterior 
area of the pump cavity of FIGS. 4 and 5: 

FIG. 8 is a top perspective view of a transfer case fluid 
pump removed from the transfer case; 

FIG. 9 is an opposite side plan view of the fluid pump of 
FIG. 8; and 
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FIG. 10 is a perspective view of another bracket in accor 
dance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be described with reference 
to the accompanying figures, wherein the numbered elements 
in the following written description correspond to like-num 
bered elements in the figures. A bracket 20 is illustrated in 
FIGS. 1 and 2 that, as shown in FIG. 3, is adapted for instal 
lation into a pump cavity 22 of a housing or housing portion 
24 of a transfer case 26 such that the bracket 20 may be 
disposed between the housing 24 and a fluid pump 28 when 
the fluid pump 28 is installed to the transfer case housing 24 
as illustrated in FIG. 4. 

A shaft or output shaft or drive shaft (not shown), which 
rotates to provide driving motion to the vehicle, is engagingly 
connected to fluid pump 28 to rotate or drive fluid pump 28 
such that internal lubricating fluid (not shown) may be drawn 
into and pumped out of the fluid pump 28. Fluid pump 28 is 
inhibited or constrained from rotating within pump cavity 22 
by projections or lugs 30 on fluid pump 28 interacting with 
indent portions or sockets 32 of pump cavity 22. Without 
bracket 20, however, lugs 30 of fluid pump 28 are caused to 
contact housing 24 adjacent indent portions 32 in response to 
rotation of the output shaft. The repeated contacting of lugs 30 
against housing 24, causes wear which may result in the 
formation of holes 34 (FIG. 7). in housing 24. 
As described in more detail below, bracket 20 is con 

structed to substantially inhibit the fluid pump 28 from con 
tacting the housing 24 adjacent indent portions 32 to inhibit 
wear caused by relative movement of the fluid pump 28 
against the housing 24. Bracket 20, therefore, aids in prevent 
ing holes from being formed in the housing 24 that would 
allow the lubrication fluid within the transfer case 26 to leak 
out and, Subsequently, result in damage to the internal com 
ponents of the transfer case 26. 

Referring again to FIGS. 1 and 2, the illustrated bracket 20 
is constructed to have a generally ring-shaped configuration 
and includes a base member 36 and four support members 38 
that extend generally radially outwardly from a generally 
circular outer periphery 40 of base member 36. The base 
member 36 also includes a generally circular inner periphery 
42, which defines an opening or hole 44 in base member 36. 
Opening 44, as described in more detail below, enables an 
output shaft (not shown) to engage and drive fluid pump 28. 
As disclosed in FIG.2. outer periphery 40 and inner periphery 
42 may form slightly non-concentric circles. Base member 36 
also includes cutouts 46, 48 with cutouts 46, 48 being located 
and sized to align and match to similarly shaped cutouts 
located on fluid pump 28, as described in more detail below. 

Each support member 38 includes a tab member 50 and a 
bumper member 52 formed as a wall member 54. Tab mem 
bers 50 are substantially coplanar with base member 36, with 
wall members 54 being oriented generally perpendicular to 
tab members 50 and defining planes that are approximately 
radially aligned with base member 36. As disclosed in FIG. 2, 
support members 38 are asymmetrically disposed about outer 
periphery 40. Specifically, support members 38a and 38b are 
separated by approximately 75 degrees about an arc defined 
by outer periphery 40, support members 38b and 38c are 
separated by approximately 60 degrees, Support members 38c 
and 38d are separated by approximately 120 degrees, and 
support members 38d and 38a are separated by approxi 
mately 105 degrees. 
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4 
In the illustrated embodiment, bracket 20 is constructed 

from 0.036 inch thick sheet metal that is laser cut, with wall 
members 54 being subsequently deformed or bent into the 
orientation noted above. Bracket 20 may then be plated or 
anodized, or the like, to inhibit corrosion. It should be appre 
ciated however, that bracket 20 may alternatively be stamped 
or constructed from alternative materials, such as stainless 
steel or aluminum, for example. An alternative bracket may 
even beformed of a molded or machined plastic or polymeric 
material. 
As previously noted, bracket 20 is adapted for positioning 

within the pump cavity 22 of a transfer case 26. Referring now 
to FIGS. 5 and 6, a model 246GM transfer case produced by 
or for the General Motors Corporation of Detroit, Mich. is 
partially illustrated. Transfer case 26 includes housing 24 
having an internal region 56 for retaining internal compo 
nents, such as gears and lubricating fluid (not shown), and is 
formed from a cast magnesium material. 
Pump cavity 22 forms a generally circular receptacle 

within internal region 56 and includes four sockets or indent 
portions 32 for restraining motion of fluid pump 28, as 
described below. Indent portions 32 are asymmetrically posi 
tioned about pump cavity 22 in similar manner to the posi 
tioning of support members 38 about outer periphery 40 of 
bracket 20, as described above. A ledge or shelf58 is located 
within pump cavity 22 for Supporting a portion of fluid pump 
28 when assembled to transfer case 26. Extending from pump 
cavity 22 is a channel or passage 60 enabling a fluid inlet tube 
(not shown) to be connected to the fluid pump 28. 

Referring now to FIGS. 8 and 9, fluid pump 28 is also 
generally circular and is designed to be installed within pump 
cavity 22, as shown in FIG. 3. Fluid pump 28 includes four 
lugs or projections 30 extending generally radially outwardly 
from a flange portion 62 of the fluid pump 28. Lugs 30 are 
asymmetrically positioned about fluid pump 28 in similar 
manner to the positioning of support members 38 about outer 
periphery 40 of bracket 20, as described above. A central 
drive hole 64 is adapted to receive an output shaft for driving 
fluid pump 28. In addition, fluid pump 28 also includes sev 
eral apertures or cutouts 66, 68, 70, two of the cutouts 66, 68 
being located on flange 62 that may enable lubricating fluid to 
flow there through. Fluid pump 28 also includes a first plate 
72 (FIG. 8) and a second plate 74 (FIG. 9) that are held 
together and retain the internal components (not shown) of 
fluid pump 28 by fasteners 76. An inlet nozzle 78 (FIG. 8) is 
adapted to align with channel 60 of housing 24 Such that an 
inlet tube may be affixed to nozzle 78 for drawing lubricating 
fluid from a low spot or pooling location or reservoir (not 
shown) within the transfer case 26. 

Referring again to FIG. 3, bracket 20 is adapted to be 
positioned within pump cavity 22 with base member 36 
located on ledge 58 and support members 38 positioned 
within indent portions 32. Due to the asymmetrical orienta 
tion of support members 38 and indent portions 32, bracket 20 
may only be positioned within pump cavity 22 in the proper 
orientation. When bracket 20 is so positioned, tab members 
50 are disposed on the portion of ledge 58 extending into 
indent portions 32 and wall members 54 extend generally 
perpendicularly from the surface of ledge 58 and are posi 
tioned adjacent a sidewall of indent portion 32. 

Fluid pump 28 may then be installed to pump cavity 22 
such that bracket 20 is positioned between fluid pump 28 and 
housing 24. As discussed above, lugs 30 of fluid pump 28 are 
adapted to align with indent portions 32 when fluid pump 28 
is installed within pump cavity 22. Due to the asymmetrical 
orientation of lugs 30 and indent portions 32, fluid pump 28 
may also only be positioned within pump cavity 22 in the 
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proper orientation. FIG. 4 illustrates that cutouts 66, 68 of 
fluid pump 28 align with cutouts 46, 48 of bracket 20, respec 
tively, such that, for example, lubricating fluid may flow there 
through. Although not shown, fluid pump 28 is retained in 
position within pump cavity 22 by further assembling the 
remaining un-illustrated components of transfer case 26, with 
the components generally stacking together to retain fluid 
pump 28 in position. 
When fluid pump 28 is positioned within pump cavity 22 in 

the above described manner, lugs 30 are positioned on or 
received by tab members 50 and partially surrounded by wall 
members 54. Notably, in the illustrated embodiment, wall 
members 54 are provided only on one edge or side of tab 
members 50 such that support members 38 generally forman 
L-shape with wall members 54 positioned only about one end 
or side of lugs 30. Because the output shaft predominantly or 
only turns in one direction, which is clockwise in the view 
shown in FIG.4, fluid pump 28 is mainly or only biased in that 
direction. Wall members 54, therefore, are positioned to 
inhibit the lugs 30 from contacting housing caused by this one 
way or predominant directional movement of fluid pump 28. 
It should be appreciated, however, that an alternative bracket 
may have Support members with two bumper members or 
wall members located distally from each other on a tab mem 
ber to form a generally C-shaped support member adapted to 
surround both sides or ends of lugs, as well as extend between 
the lugs and the portion of ledge located in indent portions. 

With lugs 30 positioned on tab members 50 and partially 
surrounded by wall members 54 within indent portions 32 as 
described above, the lugs 30 are generally inhibited from 
contacting housing 24. Bracket 20 is thus able to limit or 
inhibit wear of housing 24 caused by the relative motion of 
fluid pump 28 resulting from rotation of the output shaft. 
Bracket 20 advantageously inhibits such wearby, in addition 
to inhibiting lugs 30 from contacting housing 24, occupying 
additional space within indent portions 32 to limit the amount 
of possible movement by a lug 30 within an indent portion32. 
In addition, in the illustrated embodiment, the intersection of 
wall members 54 to tab members 50 is radiused, thereby 
Substantially avoiding sharp edges or corners that might oth 
erwise be driven into or against housing 24 to create higher 
contact stresses. Furthermore, as illustrated in FIG. 4, wall 
members 54 define a larger contact area against housing 24 as 
compared to the sides or ends of lugs 30 such that bracket 20 
decreases the contact stress against housing 24, thereby fur 
ther inhibiting wear. 

Referring now to FIG. 10, an alternative bracket 120 is 
illustrated that is of substantially similar construction to 
bracket 20 discussed above, with the similar components or 
elements of bracket 120 being shown with similar reference 
numbers, but with 100 added to the reference numbers of 
bracket 20 of FIGS. 1-3. It should be understood that, because 
of the similarity of the illustrated brackets 20, 120, not all of 
the specific construction and alternatives of like referenced 
parts will be discussed in the following discussion of bracket 
120. 

Bracket 120 includes six mounting holes 190 disposed 
about base member 136. Mounting holes 190 are formed to 
align with fasteners 76 of fluid pump 28 (FIGS. 8 and 9) used 
to secure together the first and second plates 72, 74 of fluid 
pump 28. Bracket 120, therefore, is optionally mountable to 
fluid pump 28 by way of fasteners 76 such that bracket 120 
and fluid pump 28 are fixedly secured together prior to posi 
tioning within pump cavity 22 of transfer case 26. 

Although bracket 20 is illustrated in FIGS. 1-4 as being 
generally ring-shaped and including four Support members 
38, each of which include a tab member 50 and a single 
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6 
generally perpendicularly oriented wall member 54, it should 
be appreciated that alternative brackets may be constructed 
and still function as intended within the scope of the present 
invention. For example, a bracket may be formed to have 
alternatively configured bumper members, such as, for 
example, a rolled portion, a narrower upright member, a 
double-walled portion, or the like. An alternative bracket may 
include fewer Support members and/or may include bumper 
members on fewer than all of the support members. As noted 
above, a support member may be formed to include two 
bumper members or wall members to surround both ends of a 
fluid pump lug, Such as a Support member formed to have a 
generally C-shaped configuration. Further, an alternative 
bracket may be formed that is positioned into a pump cavity 
or about a fluid pump after the fluid pump has been positioned 
into the pump cavity. For example. Such a bracket may be 
disposed or positioned about the outer periphery of the flange 
and lugs of a fluid pump. 

Although shown and described relative to a model 246GM 
transfer case, it should also be appreciated that bracket 20 
may also be used with other transfer cases produced by or for 
the General Motors Corp. such as, for example, a GM model 
236,269,136, and 261 transfer cases. Further, bracket 20 may 
even be used with one or more transfer cases produced by or 
for the Daimler-Chrysler Corp. of Detroit, Mich., or other 
automobile or transfer case producers. Such General Motors 
and Daimler-Chrysler Corp. transfer cases being manufac 
tured by the New Venture Gear company of Troy, Mich. Still 
further, alternative brackets may be constructed within the 
Scope of the present invention for use with fluid pumps and 
transfer case housings of other makes and models of transfer 
cases produced by GM, or Daimler-Chrysler, or other vehicle 
manufacturers. Such alternative brackets, for example, may 
be used with differently configured transfer case housings, 
pump cavities, and fluid pumps and may be generally non 
circular, include more or fewer Support members, or alterna 
tively spaced Support members, or Support members that are 
disposed about or at differing angles relative to a base mem 
ber. 
The bracket of the present invention is adapted for instal 

lation into a pump cavity located in a housing of a transfer 
case Such that the bracket is positioned between the housing 
and a fluid pump. The bracket includes Support members that 
are positionable within indent portions of the pump cavity, 
with the Support members adapted to receive or engage pro 
jections or lugs on the fluid pump. When so received, the fluid 
pump lugs of the fluid pump are inhibited by the bracket 
Support members from contacting the housing. The bracket is 
thus able to inhibit wear of the transfer case housing that may 
otherwise occur due to relative movement of the fluid pump 
against the housing caused by an output shaft of the transfer 
case used to drive the fluid pump. The bracket, therefore, aids 
in preventing holes from being formed in the housing that 
would enable the lubrication fluid within the transfer case to 
leak out and result in damage to the internal components of 
the transfer case. 

Changes and modifications in the specifically described 
embodiments can be carried out without departing from the 
principles of the present invention which is intended to be 
limited only by the scope of the appended claims, as inter 
preted according to the principles of patent law including the 
doctrine of equivalents. 
The invention claimed is: 
1. A bracket for use with a fluid pump in a transfer case of 

a vehicle, the fluid pump being at least partially received 
withina pump cavity of the transfer case housing, said bracket 
comprising: 
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a base member, said base member to contacting an exterior 
surface of the fluid pump and being positioned between 
the fluid pump and the transfer case housing when the 
fluid pump is assembled into the pump cavity of the 
transfer case housing; and 

at least one Support member extending from said base 
member, said at least one Support member including a 
tab member, said tab member being generally coplanar 
with said base member and being received within an 
indent portion of the pump cavity when said bracket is 
installed within the pump cavity; 

said at least one Support member at least partially inhibit 
ing the fluid pump from contacting the transfer case 
housing proximate the indent portion of the pump cavity. 

2. The bracket of claim 1, wherein said at least one support 
member includes at least one bumper member, said at least 
one bumper member adapted to being disposed between the 
fluid pump and the indent portion of the pump cavity. 

3. The bracket of claim 2, wherein said at least one bumper 
member comprises a wall member, said wall member being 
oriented non planar relative to said tab member. 

4. The bracket of claim 3, wherein said wall member is 
oriented generally perpendicular relative to said tab member 
whereby said wall member and said tab member are posi 
tioned between a lug of the fluid pump when the lug is 
received within the indent portion of the pump cavity. 

5. The bracket of claim 1, wherein said base member 
includes a through hole, said through hole being adapted to 
enable an output shaft to engage the fluid pump. 

6. The bracket of claim 1, wherein said base member is 
generally ring shaped and includes a generally circular outer 
perimeter and a generally circular inner perimeter, and 
wherein said bracket is positioned on a ledge portion of the 
pump cavity when said bracket is installed within the pump 
cavity. 

7. The bracket of claim 1, wherein said base member 
includes an outer perimeter, and wherein said at least one 
Support member extends outwardly from said outer perim 
eter. 

8. The bracket of claim 7, wherein said outer perimeter is 
generally circular, and wherein said at least one Support mem 
ber extends generally radially outward. 

9. The bracket of claim 1, wherein said at least one support 
member comprises four Support members, and wherein each 
said Support member is received within separate indent por 
tions of the pump cavity when said bracket is installed within 
the pump cavity. 

10. The bracket of claim 9, wherein said base member is 
generally ring shaped and includes a generally circular outer 
perimeter, and wherein said Support members extend gener 
ally radially outwardly from said outer perimeter, said Sup 
port members being disposed asymmetrically about said 
outer perimeter. 

11. The bracket of claim 1, wherein said base member 
includes at least one mounting hole to enable said bracket to 
be mounted to the fluid pump. 
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12. A bracket for use with a fluid pump in a transfer case of 

a vehicle, the fluid pump being at least partially received 
withina pump cavity of the transfer case housing, said bracket 
comprising: 

a base member, said base member being generally ring 
shaped and including a generally circular outer perim 
eter, said base member contacting an exterior Surface of 
the fluid pump and being positioned between the fluid 
pump and the transfer case housing when the fluid pump 
is assembled into the pump cavity of the transfer case 
housing; and 

a plurality of Support members extending from said base 
member, each said Support member including a tab 
member and a wall member with said tab members 
extending radially outwardly from said outer perimeter 
of said base member and said wall members being ori 
ented generally perpendicular relative to said tab mem 
bers, and with each said Support member being received 
within separate indent portions of the pump cavity; 

said Support members at least partially inhibiting lug por 
tions of the fluid pump from contacting the transfer case 
housing proximate the indent portions of the pump cav 
ity. 

13. Abracket in combination with a fluid pump in a transfer 
case of a vehicle comprising: 

a transfer case fluid pump, said fluid pump being at least 
partially received within a pump cavity of a transfer case 
housing when said fluid pump is assembled into the 
pump cavity; and 

a bracket, said bracket comprising a base member and a 
Support member, said base member contacting an exte 
rior surface of said fluid pump and to being positioned 
between said fluid pump and the transfer case housing 
when said fluid pump is assembled into the pump cavity 
of the transfer case housing: 

said support member extending generally radially out 
wardly from said base member and being received 
within an indent portion of the pump cavity when said 
bracket is installed within the pump cavity; 

said Support member to at least partially inhibiting said 
fluid pump from contacting the transfer case housing 
proximate the indent portion of the pump cavity. 

14. The bracket and fluid pump of claim 13, wherein said 
base member is generally ring shaped and said Support mem 
ber includes a tab member radially extending from said base 
member. 

15. The bracket and fluid pump of claim 14, wherein said 
Support member further includes a wall member extending 
generally perpendicularly from said tab member. 

16. The bracket and fluid pump of claim 13, wherein said 
bracket is formed from sheet metal. 

17. The bracket and fluid pump of claim 13 further includ 
ing a plurality of Support members extending generally radi 
ally outwardly from said base member, and wherein each said 
Support member is received within separate indent portions of 
the pump cavity when said bracket is installed within the 
pump cavity. 
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